Jordan's mining sector is considered the cornerstone to the Jordanian economy. It plays a vital role in growth of many other important sectors in the economy and contributes to the Jordan's standard of living. The mining industry in Jordan is dominated by the production of phosphate, potash, building and decoration stones, glass sand and other nonmetallic resources. Recently, Jordan has been ranked as the sixth largest producer and the second largest exporter of phosphate, the fourth largest producer and the second largest exporter of potash, and has the 5th largest oilshale reserves in the world. Also, Jordan has sustainable amounts of uranium around 3% of the world resources. The main objective of this research is to focus on the present status of mining industry in Jordan with the aim to emphasis the most important industries, and its effect on the economy of Jordan in order to generate new wealth depends on its mineral endowment. A literature review has been carried out by reviewing the most published articles and the publicly available reports published by various Jordanian Institutions as well as from the private sector. The author reveals that there are many positive outlooks which are looming with an increasing domestic added value along with investing in other areas, such as feldspar, clays, travertine, gypsum, zirconium, uranium, copper and rare earth elements (REE). This requires activating the exploitation of many other untapped mineral resources in the country to achieve a progress that works for meeting the global great demands worldwide. In this context, successive governments have put effort into policies that promote and facilitate investment in the mining sector in Jordan. A comprehensive outlook of the mining sector in Jordan has been discussed in this article. The author also highlighted the opportunities and threats in this sector and more important dilemmas focused on what needs to be carried out by the Jordanian government, including important recommendations to encourage investment in this field and inspire investors in the mining industry in Jordan.
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Introduction
Jordan occupies an area of 89,556 km 2 , between latitudes 29˚ and 33˚ north and longitudes 34˚ and 39˚ east (Figure 1 ). Jordan's central geographical location near other export markets is one of the main factors that drive the competitiveness of Jordanian production. Moreover, Jordan is moving towards allowing the private, local, Arab and international sectors to invest in the mining industry to the end of bringing about several technical advantages and financial returns for both the mining sector and the economy as whole. Since the Bronze Age, Jordan has witnessed an ancient iron and copper mining activities. At one time, mining of industrial minerals and rocks was an Figure 1 . Distribution of metallic and non-metallic minerals in Jordan [2] [9] . important part of the growth of economy. In Jordan, there are more than 60 major mining facilities which employ more than 10,000 employees in the extractive industries and around 191,000 workers in manufacturing branches [1] . The mining sector contribution to Jordan's Gross National Product (GNP) in the period between 2004 and 2014 ranges from 10.5% to 15%, respectively [1] - [4] . The contribution of the mining sector to GDP ratio in 2013 compared with other sectors amounted to 19.4% [1] . The report published by Jordan Department of Statistic also indicates a decrease in the index of industrial production for the month of April, 2016 by 10.1% compared to April, 2015. This has resulted in a decrease in the production quantities of the manufacturing sector by 1.7% with a relative importance of 86.0%, and production quantities of the extractive industries by 40.0%. The Sustainable Budget Index (SBI), used to measure whether the user cost was reinvested or used for public consumption, has exceeded 1.0 from 2002 to 2010 which indicates that mineral revenues in Jordan have been used for public consumption rather than for investment purposes [5] . Jordan for example produces and exports phosphate and potash, because it is well endowed with high quality and low cost deposits. The wealth created from such resources will not only benefit government, mining companies, stakeholders and local communities but also phosphate and potash consumers around the world. In Jordan potash industry led the contribution among all mining products; its share was 3.9% to the estimated GNP [6] , followed by phosphate, fertilizers, cement, acids, quarries, bromine with a share of 2.9%, 2.8%, 2.2%, 1.6%, 0.8%, 0.7% respectively [3] [4] . The contribution of the industrial sector to GDP for the second quarter of the year 2014 was 1.4% for extractive mining industry, and 16.2% for manufactures industry [7] .
In the last decade, Jordan has been considered as one of the ten largest phosphate producing countries in the world. It is estimated that more than 60% of the area of Jordan has phosphate-bearing deposits. In Jordan, phosphate can be found at various levels in the ground ranging from zero level to 20 m below the surface. This makes phosphate production in Jordan quite cost effective and very competitive. There are three mines in the south of Jordan which in total produced around 8 Mt phosphate annually of which approximately, 1.5 -2 Mt is used for fertilizers and acids [8] . Approved geological reserves of oil shale, building and decoration stones, clays, sand, zeolitic tuff, gypsum, diatomite, copper, manganese and other non metallic minerals and rocks have a wide distribution in Jordan [9] and as shown in Figure 1 .
In spite of increasing demands for some minerals in Jordan and worldwide, the presence of various restrictions have led to slowdown in the growth of many mineral resources due to lack of interest from local and international investors in this area. In this aspect, there are some opportunities and threats that faced mining sector in Jordan.
The aim of this research is to give an overview of the development of mining sector in Jordan. In particular, the author will highlight the main factors that determined the opportunities and challenges to the development of this sector in Jordan. Also to address the challenges with the aim to guide the investors and varies stakeholders to invest in this sector. Furthermore, the author, also come up with recommendations con-sidered by the government will inspire investors and encourage investment in the mining sector in Jordan.
Methodology
The information provided here was gathered by reviewing the most published articles 
Mining Industry
The mining sector in Jordan can be divided into two main sub-sectors: Nonmetallic and metallic. The nonmetallic includes minerals and rocks that have broad uses in many other sectors in the industry and plays role in the global economy of the country.
The most common minerals and rocks of this subsector in Jordan consist of: phosphate, potash, light aggregate for cement industry, calcium carbonate; kaolin; gypsum; feldspar and silica; stone tablets; chalk; zeolitic tuff and pozzolana; diatomite; porcellanite and decoration materials including (slabs, marble, basalt and granite). Unlimited reserves of these materials have many applications as they are used in making of various products including fertilizers, chemicals, and cement as well as building and decoration stones. These are only examples of some the applications for these materials in this crucial subsector and no mean this is a conclusive list. The country still remains extremely underexplored in this field and a more committed scientific and systematic exploration approach is required, which will undoubtedly lead to significant new discoveries and eventually will help the economy of the country to grow and move out from recession. The recent mining history in Jordan was established by Jordan Phosphate Mines Company (JPMC) in 1935. Prospecting of minerals and exploration programs in Jordan continued for many years after the first exploitation of the phosphate rocks [10] , followed by exploration of oil shale, copper, manganese, limestone, travertine, glass sand, gypsum, zeolites, dolomite, feldspar, bromine, salt and clay minerals. In the last few years Natural Resources Authority (NRA) worked intensively to attract foreign companies and to continue the exploration work and commercial exploitation for metallic minerals such as copper, manganese, gold, and radioactive elements such as uranium and zirconium.
Mining Subsector in Jordan
The mining sector in Jordan can also be divided into mineral extraction industry and mineral manufacturing industry. Mineral extraction industry covers a wide range of products including: phosphate, potash, salt, calcium carbonate, zeolites, silica and tra-vertine, in addition to other quarries and mines products. On the other hand the mineral manufacturing industry is composed of two branches: the chemical industry (fertilizers, chemical acids, aluminum fluoride, quick and quenched lime), and the construction materials industry (white cement, rock wool, building materials, china ceramic tiles and sanitary ware [2] .
Other less mineral resources include anhydrate, barite, sulfur and rare earth elements (REE), in addition to a promising prospecting of metallic minerals such as gold, copper, manganese and iron. Radioactive elements like uranium, thorium, and zircon are present in good quantities, semi-precious stones also are abundant at many localities and scattered throughout different rock types as igneous, metamorphic and sedimentary rocks [9] . 
Investment in Mining Industry
According to Jordan Chamber of Industry and Ministry of Industry and Trade [11] , the quantity of companies that have share the resources into the mining business area in the year 2014 has added up to 51 offices compared with 41 companies in 2013, which demonstrate 24% development as shown in Table 1 Table 2 , while Figure 3 shows the registered capitals from industry chambers through 2014 [11] [12].
The number of workers in the mining industry has come up to about 10,367 laborers Table 4 and in Figure 5 [4] [7] .
It is important to notice that the biggest markets of mining industry is related to export of these industries to Arab countries as Saudi Arabia, United Arab Emirates, 
Opportunities and Threats of Mining Industry
Jordan has benefited and well continues to benefit from mining sector through export incomes, government revenue, and also by attracting foreign investment. Income from the mining industry in Jordan over the last 60 years has been quite significant and is considered one of the main contributors to the country overall budget in addition to the significant numbers of employee that this sector is holding [5] . According to report of [4] , it has been issued in 2015 over 1673 license for the export of ores and seven licenses for exploration of mineral ores and awarded six mining rights and 225 quarry license or stone crusher.
The future of mining sector in Jordan is promising and Jordan's exports of phosphate, potash, bromine, fertilizer, decoration stones, zeolites and chalk are likely to increase in the upcoming years following the completion of the export hub at Aqaba Port, which was built by APC and JPMC. The new terminal will enable the two companies to increase the volume of fertilizer, phosphate and potash exports [13] . The Government approved a project to build the first shale-oil-fired power plant. This plant will be the first of its kind in the region and it will have 500 MW of capacity and is expected to be built by Enefit Co. of Estonia. The project is expected to begin production in 2017 [14] .
In addition to the afore mentioned above, it is worth noticing that the most competitive elements considered to be of great importance for mining sector in Jordan are related to the following aspects: • Several mineral deposits have high levels of purity that facilitate processing to high value-added products. This includes glass sand, feldspar, uranium, zirconium, phosphates and metals.
2) Cost-competitive location for mineral extraction and manufacturing and proximity to markets especially to Asia, Europe and Gulf Cooperation Council (GCC) and improving internal transport and port facilities strengthens Jordan's cost competitiveness.
3) Strong and rapidly developing mining sector in Jordan is due to stable political situation and encouragement of successive governments for the investment in mining sector.
4)
Availability of large and highly skilled engineers, technician and labours with more than 10.000 employee in the extractive industries and around 191.000 workers in the manufacturing industries.
5) Strong regulatory environment. This includes the following aspects:
• Foreigners can invest in mineral resources under special agreements and own up to 100% of mining projects. Investors receive legal title and rights for exploration, mining, and commercial exploitation for the duration of their projects. Companies are free to assign their interests and assets in projects for financing purposes; and free to market the products mined without restriction. Companies are free to conduct their commercial operations according to development plans, subject to normal environmental and safety regulations.
• Environmental regulations are comparable to international best practice and environmental impact assessment is well recommended for mining process.
• Higher education that met the requirements of development of mining sector delivered by highly skilled experts, graduate engineers, technicians and labours.
Based on the mentioned competitive advantages of the mining sector in Jordan, it can be concluded that the most opportunities of this sector can be considered as following:
• Many Jordanian companies seek joint ventures for technology transfer due to the demand of development in the mining sector locally and worldwide. This is due to expansion of demand for fertilizers, building, decoration stones and raw materials that should faced the growth of population that increased dramatically in last four years due to instability in the neighbour countries and migration.
• Further processing and manufacturing of already established mineral extraction products as phosphate, potash, glass sand, basalt, feldspar, copper, magnesium, gold, zirconium and uranium, in addition to processes to make high value metals and Rare Earth Elements (REE) from different types of rocks.
• Mineral exploration projects with huge reserves-oil shale, phosphate, limestone, dolomite, feldspar, sand, gypsum, clays and zeolites encourage many companies to take share in these projects.
• Increasing demands for interdisciplinary study of mining engineering, geology and earth sciences that support the development of the mining sector in Jordan by highly skilled experts, engineers and technicians.
However, a serious threats which can have negative effect on the future development of mining sector in Jordan. These threats can be categorized into three main groups:
First group threats that belong to laws and regulations in the mining sector; second group, threats that are related to environmental issues; and third group, threats that are due to political stability of the country and in region. Regarding the threats related to the laws and regulations of the mining sector, they can be managed by adjusting the law Commission. However, the mining law in Jordan has not been modified, and it has not been amended until this moment, with some exceptions of limited regulations that have been modified over the last 10 years. These changes have not met the requirements of modernization and privatization, and the desire of investors in this sector. There are environmental issues that are affects the investment of some metals in Jordan like copper due to its location in areas of natural reservation in the southern part of the country. However, there is an opportunity for investment by foreign companies that will take into consideration the environmental impact assessment during the future mining of copper and associated metals. Regarding the political stability, this issue is not limited only to Jordan, but the whole region and is considered one of the reasons that some companies take it into consideration when they decide to invest. However, Jordan in compare with most of the surrounding countries and the region as a whole is considered relatively politically stable and provide safe environment for investors.
Other threats that have effect on the mining sector can be considered in the shortages of energy resources in Jordan and instability of its prices, in addition to the financial and technical risks. Thus, providing understanding of the technical risk associated with the mineral reserve estimate is essential. This methodology of ranking and analysis should be well documented [5] . Like other assets, one might intuitively expect that mineral wealth should help economic development of countries and should assist the economic fortunes of a nation or a region by improving services, building infrastructure, more employment in local communities and by raising demand for goods and services which would ultimately enhance political stability and boost economic growth [15] .
Nonrenewable resources like minerals well eventually are be depleted, and the employment and income generated by this activity will come to an end. Therefore, it is crucial that surplus from such minerals industry be invested in other kinds of economic activity, which can replace the employment and income from mineral-based industries once they are exhausted. In this way exploitation of minerals can be economically sustainable because it creates a permanent source of income [5] .
Conclusion
Jordan's mining sector is considered the cornerstone to the Jordanian economy. Many positive outlooks are looming with an increasing domestic added value along with investing in other areas, such as oil shale, phosphate and uranium. There are many competitive elements of mining industry in Jordan which are identified with numerous viewpoints, for example, abundance of natural resources, cost-competitive location for mineral extraction and manufacturing and proximity to markets, large and highly skilled labors, infrastructure and solid administrative environment and political stability. These aspects will maximize the opportunities of this sector, like expansion for demand of building and decoration stones, mineral extraction products, glass manufacture from silica, mining and processing of copper, gold, zirconium and uranium; phosphate, limestone, dolomite, feldspar, clays, potash; oil shale extraction for direct combustion power plants; basalt extraction for fibber; zeolite mining for many application as fertilizers. In spite of that, it can be noticed that there are serious threats to future development of mining sector. These threats are related to restrictions and requirements of laws and regulations of the mining sector, in addition to environmental issues and unstable political situation in the region. Each one has its negative effect that should be taken into consideration by the government and private sectors for future development of mining sector in Jordan. To minimize the effects of these threats, the government of Jordan should update the laws and regulations that stimulate investment in this sector and reconsider many of these instructions with the aim to achieve sustainability of investment in the mining sector and improve Gross National Product of Jordan. 
